KEYWORDS: gas production rate, lithium oxides, fusion reactor blanket, D-T neutron, neutronics, swelling, tritium Lithium oxide (Li2O) has been selected as blanket material in the conceptual design of a fusion reactor elaborated in Japan Atomic Energy Research Institute (1) . It has already been shown from neutronics calculation that sufficient tritium breeding may be obtained by using Li2O in the blanket (2) . Pellets of this oxide have been successfully produced, and are now under way to determine their physical characteristics (3) .
Tritium recovery experiments from irradiated Li2O powder has shown favorable results and further study is being carried out (4) . Past studies, however, have not covered the evaluation of neutron-induced gas production rates in Li2O, except for tritium.
The production of helium gas is particularly important for its possible susceptibility to cause swelling of the material.
There are many reactions induced by D-T neutrons, which lead to gas production in Li2O. They are listed in Table 1 together with their Q-values, reaction threshold energy and their reaction type number (MT) in the file 3 of ENDF/B-III(5) from where they are cited. Figure 1 shows the one-dimensional cylindrical model of the blanket and the plasma of the fusion reactor used in the present evaluation.
The nuclide densities of each region of the blanket -model are given in Table 2 .
A 42-energy-group neutron-transport crosssection setm with up to P5 Legendre coefficients has been produced from ENDF/B-Ill using the processing code SUPERTOG (6) . From * Tokai-mura , Ibaraki-ken.
SHORT NOTE (Y.Seki) J.Nucl. Sci.Technol., the same ENDF/B-III, using 1/E as weighting function, 42-energy-group gas-production cross-sections were derived for 6Li, 7Li and 16O. Their group cross sections giving rise to gas production are shown in Figs.2(a)~(c). The neutron flux in the blanket is calculated by one-dimensional transport code ANISN(7) employing P5-S8 approximation and stored in a magnetic disk. The results of this calculation are combined with the gas production group cross section obtained above to derive the gas production rates in Li2O, which are plotted by the processing code APPLE (8) .
The distribution of the reaction rates in the blanket is shown in Fig.3 . It is seen that the two tritium production reactions 6Li(n,a)t and 7Li(n,n'a)t have rates that are about one order of magnitude higher than the rest of the reactions. Helium production by oxygen amounts to more than 20% of the total in the innermost part of Li2O, but it contributes less than 10% on the average. With the exception of the two exothermic reactions 6Li(n,a)t and 7Li(n,g)8Li ., all the reaction rates It is clear from Fig.3 that the largest gas production occurs in the innermost part of Li2O where about 1,650 appm* of helium and 1,500 appm of hydrogen isotopes are produced after one year of reactor operation at a load factor of 0.80. The total depletion of Li2O molecules at the same point amounts to 0.51 %/yr.
The maximum and average gas production rates in the Li2O blanket for each reaction are summarized in Table 3 .
The maximum depletion of 'Li atoms is 1.63%/yr and the average depletion for the whole blanket 0.83%. The corresponding de-*Here appm is defined as the number of helium or hydrogen isotope atoms per million lithium and oxygen atoms. is quite unlikely to occur since it is believed that the first wall will last only several years on account of radiation embrittlement, requiring renewal of the blanket.
